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Let 

M > 1, — 37r/2 < arg(z) < tt/2, \og(z) = ln(|z|) + i aig(z). 

Then log(— z) = log(z) — iir, if $t(z) > and log (2) = log(— z) — in, if 
£(2) < 0. 
Let 

f / \ 2+/ / , x 2+Z 

(1) Ai(^") = E(- 1 ) ( ^ ), w fc u) ( v ) > 

fc=o V / V / 

where Z = 0, 1, 2, 1/ e [0, +00) n Z. Let 

ft(f-j) 

(2) R{t,") = '4 ■ 



j=0 



+00 

2+Z 



where v e [0, +00) n Z, 

(3) E 2 i J? (^)) 

t=l+u 

where / = 0, 1, 2 and z/ G [0, +00) n Z, and since z/)) 2+/ for v G N has 
in the points t = 1, . . . , u, the zeros of the order 2 + I, it follows that 

+00 

(4) / /i2 (z,z/)=^^( J R(t,z/)) 2+i , 

t=i 

for I = 0, 1, 2 and z/ e [0, +00) n Z. Let 

(5) fo(z, u) = (log(z))fi, 2 (z, v) + fi A (z, is) , 
where 
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(6) Mz,v) = - E Z '' \dt {R2+l) ) M ' 

t=l+v ^ ' 

I = 0, 1, 2 and z/ G [0, +00) n Z, and since (R(t, u)) 2+l for v G N has in the 
points t — 1, . . . , u, the zeros of the order 2 + 1, it follows that 

+ OO , p. s 

(7) / M (^) = -E^(^ 2+Z )JM 

for / = 0, 1, 2 and v G [0, +00) n Z. Let 

(8) /^(z, f ) = -infi,-i{z, v) + /, j5 (2, z/), 
with Z = 1, 2, 1/ G [0, +00) n Z and 

(9) Mz,v) = 
2-\\og{z)ff l ^z 1 v) + (log(z))/ M (z, v) + /,, 6 (z, 1/) = 

= -2- 1 (log(z)) 2 /z, 2 (^ 1/) + +(log(z))/i,s(*, 1/) + /i >6 (*, 

where 

(10) M*,") = 2- 1 E ((l) 2 ^) M ' 

and since (i?(t, z/)) 2+ ' for z/ G N has in the points t — 1, . . . , v, the zeros of 
the order 2 + 1, and I — 1, 2 now, it follows that 

(11) /,,«(*,!/) = 2^ £ *"« V + ')) M 

for Z = 1, 2 and v G [0, +00) n Z. Let 

(12) tf 7 (z, 1/) = fi, 7 (z, v) + (2n 2 /3)f lt3 (z, v). 
with I = 2, v G [0, +00) n Z and 

(13) UM V ) = 

-3- 1 (log(z)) 3 /z >2 (^ + 2- 1 (log(z)) 2 /z, 3 (^ 1/) + /i )8 (*, f) + 
(log(z))(/ I>5 («,i/) + 2- 1 (log(^)) 2 / i , 2 (z ! z/) - (log(z))/,,s(*,i>)) = 
6- 1 (log(z)) 3 /z ! 2(^ 1/) - 2- 1 (log(z)) 2 /,, 3 (^ v) + (log(z))/ I>5 (z, 1/) + /i >8 (*, 1/), 
where 

(14) /z,sM = -6- 1 E *~* ((l) 3 ^) ^ 

and, since v)) 2+l for z/ G N have in the points t — 1, . . . , v, the zeros 
of the order 2 + 1, and I = 2 now, it follows that 
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Let 

£o = {1, 2, 3}, = {1, 2, 3, 5}, £ 2 = {1, 2, 3, 5, 7}. 

Let A be a variable. We denote by T n> \ the diagonal n x n-matrix, i-th 
diagonal element of which is equal to A*" 1 for i — 1, n. We denote by 
8 the operator zjj-. Let further / = 0, 1, 2, G |z| > 1, z/ G N, and 
let Y [>k (z; v) be the columnn with 4 + 2/ elements, i-th of which is equal to 
(is-^y- 1 ^, v) for i = 1, 4 + 2/. 

Theorem 1. TTie following equalities hold 

(16) i/)Yi )fc (z; v) = T i+2 i^- v -iY hk (z; v - 1), 

(17) Y ljk (z; v) = T 4+2 i ,-iA^(z; -v)T A+2l _ 1+v -iY hk {z] v - 1), 

where I = 0, 1, 2, k G |z| > 1, G N, v > 2, 

i+/ 

A?(z;v) = Sr + zY t "- i Vr(i) 

with 
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vr (o) = s 
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V~*(l) = 8 
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VT(3)=8 
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The above matices and VJ~*(i) /lave t/ie following properties: 



(21) -^T^a,.^,,^; z/) = T 4+2 ^ 1 , 

(22) T 4+2 ; _i = (SfT 4+2 i-i) 1 

(23) s?T A+2l ^vr^) = -(-lyvrMTw-isr, 

(24) Vf* (i)T 4+2i ,-iVr* (*) = (m+a,-!, 



u>/iere 

1 = 0, l, 2,ie[0,i + i]nz,Jfce[o,i + /]n z. 

Proof. Full proof can be found in [2] - [6]. 
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